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GENERAL Strip Seal Expansion Device
Check the Design Layout for fType of expansion device to be used. [ no

expansion device is specified, but due fto the length of the structure an
expansion device is required, consult the Structural Project Manager for
fype to use if uncertain.

Strip Seals should be used for movements greater fThan 27 and less than

4" in place of flat plate expansion devices for skews up to 45°. Use
flat plates on curved structures and skews over 45°.

Use strip seal expansion devices within the |imits described below:
Linear Expansicon and Contraction

Coefficient of Linear expansions ©
Concrete structure: « = 0.000006 fft/f1t/°F
Steel structure HEY 0.0000065 ft/ft/°F

Temperature Range:

Rise Fall Range
Concrete structure: 50°F 70°F 120°F
Steel Structure: 60°F 80°F 140°F

Temperature Range is based on a design installation ftfemperature of 60°F.

The installation width, gap = 2" at 60°F. The iTnstallation width (gap) should
be adjusted for temperatures above or below the design instal lation ftemperture.
Movement for a 10°F change in fenmperature should be indicated on the plans

to fthe nearest 1/16" by using nofe H5.63 in section 4.0.

The movement for 10°F change in temperature = x x 10°F x actual expansion
length x the cosine of the skew angle.

Skew:

Strip seal expansion devices must be checked for parallel and perpendicular
movements due to skew of the bridge.

Paral lel movements (Racking) shall be less fthan 1-1/2" for either rise or
fall movements. Maximum skew shal |l be 45°.

Design example for racking check:

Formula: M = AT x L : ftotal movement or individual rise and fall movements
where
AT = corresponding temperature range
L = expansion length

x = coefficient of |inear expansion
MLl = M cos ©: movement perpendicular to joint
MI= M sin &: movement parallel to joint

where
© = skew angle

Revised: Aug. 2000 E3503



Bridge Manual

Expansion Devices — Section 3.35

Page: 1.1-2

GENERAL (CONT.)

St+rip Seal Expansion Device

S — i
E\QN%/ ¢ Joint Bridge 5 /
i , Z;?gsverse <$\\\%/
Y ¢ Bridge ,
fffff 7.4 Longitudinal > %
Axis J
\
| ﬂ
\<%——7Br1dge Transverse Axis 03 JO\mfA\\/ ¥
/ ‘
Racking _ . o Bridge
M1 = Movement perpendicular fo joint J ]
movement MI 1= Movement parallel to joint igpg\fud\ma\
GIVEN:
Steel Girder Bridge. Expansion Length = 315', Skew = 40°
FIND:
Ms ML s+ MI| and strip seal size (gap = 2" at 60°F)
SOLUTION:
Stepl1: Calculate rise and fTall movements along bridge CL of rdwy
Rise: Mr = 0.0000065 (60)(315") = 0.1229'=1.47"
Fall: Mf = 0.0000065 (80)(315") = 0.1638"=1.97"
Step2: Calculate the movement perpendicular to joint
Rise: ML(r) = Mr cos40°= 1.47"x cos40°= 1.13"
Min. Gap = 2"— 1.13"=0.87"> 0" OK
Fall: ML(f) = Mf cos40°= 1.97"x cos40°= 1.51"
Max. Gap = 2"+ 1.51"= 3.51", use 4" Gland
(See Gland Size Selection Table)
Step3: Calculate fthe movement parallel to joint
(Check Racking Movement)
Rise: MII(r) = 1.47"x sin 40° = 0.94"< 1.5" 0K
Fall: MIT(f) = 1.97"x sin 40° =1.27"< 1.5" OK
S Racking 1s 0K for 40° Skew.
GLAND SIZE SELECTION TABLE
STRIP SEAL | Al MIN. JOINT | MAX. JOINT
GLAND SIZE o WIDTH WIDTH
(60°F)
5 /11 2 1" O " 3 1"
4 /11 2 " O 1" 4 1"
MAXITMUM EXPANSION LENGTHS WITH GAP AT TOP SLAB = 2" AT 60°F

(%) For

Max. Expansion Length
(Skew = 0°) (k)

3" Gland | 4" Gland
CONCRETE BRIDGE 198’ 396
STEEL BRIDGE 160’ 320’

skewed bridge, follow fthe above example with consideration of

racking movement.

Note: Do

45° or for curved bridges.

NnoT uUse Strip Seal Expansion Devices for skews greater than

Use Flat Plate Expansion Devices.

Revised: Aug. 2000
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DETAILS OF EXTRUSION AND GLAND Strip Seal Expansion Device

P-Type Joint Armor(D.S. Brown SSPA,
Watson Bowman Type P or equivalent)

3/4"¢ x 8" Long Shear connector
alternating at 9” cts.

+I I

L ¢ 9/16"® Hole for 1/2"¢ machine bolts

DETAIL OF JOINT ARMOR

Note: Single layer Gland, no multiple layer glands al lowed

DETAIL OF GLAND

Revised: Aug. 2000 E3503
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DEVICE DETAILS AT END
(STEEL STRUCTURES)

Detail "“A”

[EE—

St+rip Seal Expansion Device

9/16"® hole for 1/2"w
machine bolts(Typ.)

BENTS

Plate and 5/16"
//B " )

5/16"
angle (See Details

Tack Weld

3
¢ 1/2"@ Machine bolt and nut
with 9/16”® hole (Shop or
field drill) in fthe top flange.
Remove bolt after concrete has
set.

1/2"® Machine bolt at abt. 18" cts.
Use two hex nuts to set gap before
concrete placement. Gap may be set

- :H
T

() anytime up to buft not exceeding 2
hours before concrete pldcement.
Cut machine bolt flush with
exfrusion after concrete on each
347 (Min.) side has ftaken initial set.
@ 60°F (%) Do not show dimension on plans.
SECTION B-B
3/4"7 @ x 8" Long Welded
Shear Connector Stud Strip seal gland
alternate |y spaced 7//ﬁ4
at agbt. 97 cts. (Typ.) B i,
= Angle 3-1/2 x 3-1/2
I x 5/16 x 6" long
L S and 5/16" Plate
; it (See Details “B")
Fill Face of T E== N
End Bent I ‘F::,iiI;}k 7777777
I o
B N \U Ll B
Il e —
147 - == T
I |l
‘G
S— | il
—47$~' 1/2"@ Machine Bolt at about 18" cts.
Cut machine bolt flush with extfrusion
atter concrefe on each side has taken
initial set. (Typ.)
PART PLAN
5/16" Plate
N ¢ 9/16" x 1" slotted 3
holes for 1/2"® =
T machine bofs.[<§T**% S
| > w@ ¢
74 ,{é, S I o
| \ \ _qu Angle 3-1/2 x 3-1/2 ﬁg @
— T -—- x 5/16 x 6" long T L 3~‘
| q L 2 ‘ 2
]F/q\::y”: 157] :
T
! i ¢ 9/16" slotted holes
\ " 2// GGD
(KK) 0 1/2° @ Machine bolts and nut with at 60°F
9/16"@ holes(Shop or field drill)
5/16" Plate. and in top flange. Remove bolt after T
5/16" Angle concrefe has set. yp.£ ng
DETAIL “B” Lz (Typ
(k%) Dim emswon to miss bearing stiffener DETAIL “A”
(1=1/2" Mirm.)
Revised: Aug. 2000 E3503
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DEVICE DETAILS AT INTERMEDIATE BENTS Strip Seal Expansion Device
(STEEL STRUCTURES)

. Hnp W
Detail A " ~

o s 5/16" Plate and 5/16"
angle (See Details "B”)
>N - (Typ.)
) i
£ i: — ’:i ES
H ¢ 1/2"® Machine bolt and nut
| f?T;::;7747wI+h 9/16”7% hole (Shop or
2" Gap o ‘ field drill) in +he top flange.
at 60°F Remove bolt after concrefte has
‘ set. (Typ.)
Typ, 1/2"% Machine bolt at abt. 18" cts.
% T%g Use two hex nuts to set gap before
concrete placement. Gap may be set
4;,%H (Typ.) anytime up To but not exceeding 2
- | B ll hours before concrete placement.
DETAIL “A" \ “‘ﬂ/" Cut machine bolt flush with
47 (M. ) extrusion after concrefe on each
side has fTaken initial set.
@ 60°F
3/4"7 @ x 8" Long Welded -
Shear Connector Stud SECTION B Bsfrip seal gland
o\+erme+eky spaced 7//ﬁ4
at agbt. 97 cts. (Typ.) i

}#::m Angle 3-1/2 x 3-1/2

I x 5/16 x 6" long
77777777 I - and 5/16" Plate

it (See Details “B")
,,,,,,,,, == /7 \ N
7777777 IFeE—=F~——————

o
Lo

—47$~' 1/2"® Machine Bolt at about 18" cts.
Cut machine bolt flush wifth extrusion
affter concrete on each side has fTaken

initial set. (Typ.)
PART PLAN 5/16" Plate
¢ 9/16" x 1" slotted 30
holes for 1/2"® ==
¥ . machine bolts. ! 5
) : T ‘ tg ﬁ\#
7 b b ™ -
TI/T) b Angle 3-1/2 x 3-1/2 T -
77?/4?,,,i7 x 5/16 x 6 \Oﬁg » 1 | ji// 1\5// ‘3//‘ MLZ///F
AT o 14 :
-
! ! ¢ 9/16" slotted holes
R?;jit§§§\\~@ 1/2”@ Machine bolts and nut with
9/16"® holes(Shop or field drill)
5/16"” Plate, and in top flange. Remove bolt after
5/16" Angle concrete has set.
DETAIL "B”
mension to miss bearing stiffener

(%) Di
(1-1/2" Min.)

Revised: Aug. 2000 E3503
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DEVICE DETAILS AT END BENTS

(PRESTRESSED STRUCTURES)

St+rip Seal Expansion Device

(k%K) 1/2" @ Machine Bolt @ abt.18” cts. Use ftwo hex nuts fo set gap before
concrete placement. Gap may be set anytime up fTo but not exceeding 2
hours befor concrefte placement. Cut machine bolt flush with extrusion
after concrete on each side has fTaken initial set.

2" Gap
at 60°F (=KKK)
Detail “A” Piece Angle
o 6 x 3-1/2 X %/%
s ~ o (See Detall "B")
/
7 ket : 7y
7] =~ |
1 | ( —
Const. Joint L AT T _ Y
(Top of Wing) — | N, 3
Rk
S Ul C

3/4"2 x 8" Long - 2

Welded Shear —

connector

Stud (Typ.)

oK)
Const. Jt. : ¢ 1-1/4" x 2" x 4-1/2 " Slotted
FillF Well (To be cast in the
# £ d@ge + L) top of prestressed girder)

oT thd pen B and 3/4"@ x 12" Anchor Bolts

with 2 Nuts and Washer (See

standard specifications for

(k) 3/4" Min. (Do the grout for anchor bolts)
not show on plans.) SECTION B-B
Jb%/Aforip seal gland
3/4" @ x 8" Long ///\\\’///:W’ I
Welded Shear o Piece Angle
Connector Stud — =1 6 x 3-1/2 x 3/8
alternately | (See Detail "B”)
spaced at abt. I
9" cts. (Typ.) —f— g
[ ¢ Girder
Fill Face L N L N W V_
of End Bent ———= | o
B I B
Il
===l
L ! _4
\/\/\l
WIN-1/27 @ Machine Bolt @ abt.18" cts.
Cut machine bolt flush with exfrusion
atter concrete on each side has taken
2" PART PLAN 7ritigl set. (Typ.)
24" Piece‘Amgée (%) Dimension along ¢ of girder.
6 X 37 X 3 (Dimensions to be shown on plans.)
x “
i i
\L IIIIII‘IIIIII\ IIIII‘IIII 1 T >/ D .
;‘v ‘ ‘ ! ‘ ‘ @ %// X 3//
- $ ***** P s Slotted Hole
- ‘vgries | varies | ‘ 25" o
(%) (%) Tack Weld SETAIL
DETAIL “B”

Revised: Aug. 2000

E3503
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DEVICE DETAILS AT INTERMEDIATE BENTS Strip Seal Expansion Device
(PRESTRESSED STRUCTURES)

1/2" @ Machine Bolt @ abt.18" cts.

L Cut machine bol+ flush with extfrusion
2 Gap after concrete on each side has fTaken
at e0°F initial set. (Typ.)

Detail "A” N
441\\\§/ - Piece Angle
b x 3-1/2 x 3/8
b

4
|
; (See Detail “B”)
N 7S - |
'D"ﬂ
7, (
\
B
=

>lw

b

(Typ.

Variles
(Threaded)

¢ 1-1/4" x 2" x 4=1/2 " Slotted
Well (To be cast in the

top of prestressed girder)

and 3/4"@ x 12" Anchor Bolts
with 2 Nufts and Washer (See

(HK) 3/4" Min. (Typ.) standard specifications for
(Do not show on plans) the grout for anchor bolts)
SECTION B-B

Piece Angle
6 x 3-1/2 x 3/8
(See Detail “B")

A/ﬁg,@ Girder

B

4

4&, 1/2"@ Machine bolt at abt. 18" cts.
Use tTwo hex nuts to set gap before
concrete placement. Gap may be set
anytime up to but not exceeding
. 2 hours before concrete placement.
2 PART PLAN (Cut machine bolt flush wifth extrusion
after concrete on each side has faken
e initial set.)

Strip seal g\@mdA—//7

\ ] Typ-

\

‘ ) ‘ ‘ ‘ ‘ : Q g// >< 3//
Loy 16 7
ﬁ$%f{bé} Slotted Hole

< ! ! o
|

- ‘VGrTeS iVQries 23" Tack Weld
() () DETAIL "A”
DETAIL “B”

(k) Dimension along ¢ of Girder (Dimension fo be shown on plans).

Revised: Aug. 2000 E3503
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BARRIER CURB DETAILS Strip Seal Expansion Device

Note: Do not use barrier curb plate on square structures.

— 3" Beveled Curb Bent

Plate with 3" @
Countersunk Socket
Head cap screws and
Anchors

Const.
Joint—

37 % Holes @ abt.
e 7P " PART SECTION A—A
8

Extend
seal gland
3” past end
of slab(Typ.)

R

cts (For 37 @ machine bolts)

@ x 8" Long Welded Shear
Connector Studs (Spaced

"

alternately @ abt. 97 cfs.) Bevel curb bent
plate on rocadway
PART SECTION B-B Tace
C C
o
A B ;He
Cap Size at 60°F. PART ELEVATION AT END
37 OF BEVELED CURB BENT PLATE
2// 6/ ‘
3
| \
=€ 1" @ Countersunk
Bevel end of ‘ Socket Head Cap
bent curb plate !
on roadway ‘ Screws and Anchors
face | |
| LA
_ #NE— ‘
%Oéi?igSF2?+ L1é <%Bevé\edNCurb %em# , %Zﬁi‘piéqz
between plate Ll e Plate +” x 12" x 15 to L
and recess — ‘*4 L] (Form flush with curb) SECTION C—C
‘ @

\ )
o

PART ELEVATION OF BARRIER CURB

Revised: May 2000 E3501
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BARRIER CURB DETAILS Strip Seal Expansion Device

1/2" Beveled Curb Bent Plate

with 1/2"@ countersunk socket
head cap screws and anchors

(Do not use on sqgudre structures)

P-Type Strip Seal
Extrusion

9/16"@ Holes at abt. 18" cts.

for 1/2” @ machine balts
3/4"9 x 8"Long welded shear connector
studs(Spaced alternately at 97 abt. cts.)
Extend strip seal gland 3”7 past edge of slab

SECTION THRU JOINT

P-Type Strip Seal

Gap

3/4" x 8" Long
shear connectors

\ (Typ.)
Gutter Line Sf’r‘p seq

PART PLAN (SQUARE BRIDGE)

S:T Extrusion (Typ.)
,,E,,,Aﬁ T T T 7 T n
W il il il il il

o

Q]

@

2

gland

) (
) (

[N}

Bend Line(Varies with skew)

Strip seal gland

Gap

@ 60°F
F_Wy

7"

Working Pointx

Gutter Line
(%) Working Point is always at Front Face of Backwal

PART PLAN (SKEWED BRIDGE)

at gutterline.

Revised: Aug. 2000 E3503
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SAFETY BARRIER CURB AT END BENTS

12" x Secant

"

Strip Seal Expansion Device

Skew Angle

—— Const. Joint

ELEVATIDN

Const.
Joint

P-Type Strip
Seal Extrusion

~—"

PART SECTION A-A

P—Type Strip
Seal Extrusion

Fil
Working Point

Face

Fill Face

————Working Point

PART PLAN B-B
(SQUARE)

NN

PART PLAN B-B
(SKEWED)

Revised: May 2000

E3501
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DOUBLE FACED MEDIAN BARRIER BRIDGE CURB Strip Seal Expansion Device
Note:

Do not use barrier curb plate on square structures.

For deftails not shown of median barrier bridge curb. see the
safety barrier curb details (General Superstructure Section of
Bridge Manudal). Design Division Standard Drawings (Concretes
Median Barrier) and Bridge Design Layout.

Symm. abt. § median
except as shown

Beveled Curb Bent

Plate 1/2" x 12" x 15"
with 1/2" @ Countersun
Socket Head Cap

Screws and Anchors |

Tight fit

Bevel Curb

:j Bent Plate
L on roadway
< L W ‘ o 4 ST > face
TYPICAL PART SECTION A-A C C
Note: Use continuous strip seal %Nf
Thru median curb only when slab
cross—slope slopes away from PART ELEVATION AT END
curb or slab Is superelevated. OF BEVELED CURB BENT PLATE
B‘—‘ ’—DA —I
” at 60°F
3// iR
2// 6/ a 7//
Bevel curb
3 bent plate
to 4

SECTIDN C-C

& 4" @ Countersunk
Socket Head Cap
Screws and Anchors

( 3

\
=—Beveled Curb Bent
Plate 1/2" x 12" x 15"
(Form flush with curb

|
AR
se Lo

PART ELEVATION OF BARRIER CURB

/

Bevel end of
bent curb plate
on roadway

face

I
Il
I
=]
I
I
2-Layers QOH !
Roofing Fel+t
between plate ¢
and recess T
\
(o)

)

TYPICAL PART SECTION B-B

Revised: May 2000 E3501
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SIDEWALK DETAILS

Strip Seal Expansfon Device

Note: See Bridge Manual Section 3.30 (General Superstructure) for detalls and
reinforcement of the sidewdlk dand Bridge Manual Section 4.0 (General Notes)
for the appropriate notes to use on the bridge plans.

1/2" @ Countersunk A
Socket Head Cap ]
Screws and Anchors

1/2"2 Countersunk Socket Head Cap

crews and Achhors @ abtl 127 c¢ts.
We I d

Two layers of 50# Roofing P P

felt between plate and ine

recess ¢ Fence Post —= | = R

i

P-Type Strip Seal Slope 1/8" per foof] :¢
Extrusion ‘3R;“*"444474‘7 =

5/8" Recess With 1/2" &ﬁ
= —_——— skid resistant raised
pattern plate

1/2" @ Countersunk
Socket Head Cap .
Screws and Anchors Extend strip seal 3" past

end of slab. (Typ.)
.

PART SECTION THRU CENTER
OF EXPANSION DEVICE

— 75lab Gap

at 60°F.
3 " . I
3 5/8" Recess with 1/2"7 Plate

Slab Gap
at 60°F.

Weld

Nz

|\ =

|

va%L47 5/8" Recess with

- 1/2” Skid Reslstant

\ ) Raised Pattern Plate
172"

@ Countersunk Socket
1 Head Cap Screws and Anchors

LS|

2—-Layers 50#
Roofing Felt.
between plate
and recess

PART SECTION A-A

Note: Strip Seal Exferusicn not shown for clarity.

Revised:May 2000 E3501
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DRAINAGE DETAILS Strip Seal Expansion Device

[n order for strip seal expansion devices to function properly
fthe gland must be allowed to drain fto prevent buflld-up of debris.
Debris may punch holes in the gland and the weight may possibly
pull The gland from the exftrusions.

To prevent debris buildup on the strip seals the gland should not be
turned up at the barrier curb. Instead the extrusions should run fo
+he face of the slab through the barrier curb.

Drainage should be handled by one of two methods. The first

method is to let the water run off the gland and free fall to the
ground below.

The gland should extend past the face of the barrier curb by a
minimum of 3 inches. At intermediate bents, the bent cap should
have a protective cecating applied to prevent moisture safuration

af fthe concrefe. 0On structures where there is an adjacent structure

separated by a median barrier curb with an open joint(Type C or
Split median) the gland should be terminated at some point in the
curb at all bent types and protfective coating should be applied
at all faces exposed to moisture.

The second method of drainage 1s to provide a fiberglass pipe
drainage system fo col lect water at the bents.

See the Structural Project Manager for the method of drainage to bs
used.

The following pages provide some possible details that may be
used for strip seal expansion device drainage systems.

I¥ the fiberglass pipe drainage systems 1s used, payment will be
made under the pay item. Drainage System(On structure), Lump Sum.

Revised: May 2000 E3501
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DRAINAGE DETAILS

Option #1
(Typical for all bents
except for split median
barrier curb.)

Page: 1.8-2

Strip Seal Expansion Device

Strip Seal Gland

LR )

-~

Provide splash protection
for erosion control

Finished ground |ine

Revised: May 2000 E3501
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DRAINAGE DETAILS

Dption #
No Drainage System - I[ntermediate Bent

Seal beam. girder and
diaphragm with profective
coating(See Special Provisions)

Strip Seal Expansion Device

Revised: May 2000

E3501
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DRAINAGE DETAILS
Option #

Strip Seal

@ Reinforced

One plece draln system — End Bent 1/4” x 2" Galvanized 4
Pipe Clamp 4\\\\\
¢ 12" @
Expansion
anchors
(Typ.) block
6" x 4"
Eccentric PART SECTION A-A
Reduce

cts

e
6" Min

.

1/4" x 2" Galvanized Pipe Clamp
With neoprene spacer block spaced

at about 2

67 % 4”

Finfshed ground

Splash profection for
erosion confrol

I'ine

FRONT ELEVATION

(Option #

would be to

provide no drainage at all.)

Eccentric
reducer —/,

Optional drainage system.
See Structural Prject Manager

for use of drainage system.

fiberglass pipe

Neoprene spacer

Expansion Device

Face of wing
or curtain wal

™

otection

SIDE ELEVATION

Finished ground

line

Revised:

May 2000

E3501
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DRAINAGE DETAILS

Option #2

One plece draln system — End Bent
(Option #1 would be to

provide no drainage at all.)

Strip Seal

Reinforced Fiberglass catch
basin

4"¢ Fiberglass pipe.

[;4-4—47-474,‘4,4,_

A

[
Iiﬂk\\gﬁ
1/4" x 2" Galvanized pipe clamp
with neoprene spacer block and
1/2"@ Expansion Anchors (See
Page 1.8-4 for details of pipe
clamp).
/
O
\ \
FRONT ELEVATION
P-Type Strip Seal ————=
Extrusion
F1/4” x 2”7 Galvanized pipe c¢lamp

I

Fiberglass
catch basin

with necprene spacer block and
1/2"@ Expansion Anchors (See

Page 1.8—4 for details of pipe
clampl.
S~ 45° Cibow

Provide splash protection

for erosion control

SECTION TH

RU BENT

Revised: May 2000

E3501
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DRAINAGE DETAILS Strip Seal Expansion Device
Option #2

One piece drain system — Intermediate Bent

(Option #1 would be to
provide no drainage at all.) - Detall A
= ~
s \\///47
/ AN

/ \

-\ Terminate strip seal
gland 6" from face
of curb.

I I
\ |

/
\ Fiberglass catfch basin

§‘\\\~16” @ Fiberglass pipe

4l

1/4" Pipe clamp (Galvanized)
with 2=1/2"@ expansion
anchors and neoprene block

[

spacer (Typ.) (See page 1.8-4
gi for more details of pipe clamp.)

Terminate strip
seal gland flush
with curb.

6”@ Fiberglass pipe — o \\\¥7
Fiberglass

catch basin

Detail A
(Optional)

Revised: May 2000 E3501
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DRAINAGE DETAILS Strip Seal Expansion Device
Option #2

One piece drainage system provided — Intermediate Bent
Prestressed girder shown,
plate girder is similar
(Opticn #1 is to praovide
no drainage at all.)

6"@ Fiberglass
pipe

4-3/4" x 6" x1/2" plate
(Galvanized) (Typ.)
6" x 6" x 5/8" P\o+6444///2ZE %&4—1/4” Plate

b (Galvanized) (Typ.)
(Galvanized)(Typ. ) |

1

[

9/16" @ hole in 4-3/4" x 6" x
1/2" Plate for 1/2” @ bolt (Typ.)

N \\\479/16” x 3”7 Sloftfted hole

ael TN 174" plate (Typ.)

SECTION THRU JOINT
Note: 1T dropping water to

ground from botftom of beam
is not allowed, an additional
pipe system shall be used.

Fiberglass
catch basin

1
6" € Fiberglass P(peAAﬂ\\\\\J|

|

|

|

|

1
[
[
[
|
i
" "
174" Plate(Typ. 1—_] /1//i Z\‘GXGK(TTW- J)
B atel(Typ.

«~—1—5See Details on page 1.8-9

~Tho L 9/16"® Hole for 1/27@ bolt(Typ. )
O kT

g

i

]

SECTION A-A

Revised: May 2000 E3501
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Expansion Devices - Section 3.35 Page: 1.8-8
DRAINAGE DETAILS Strip Seal Expansion Device
Option #3

Three piece drainage System provided — Intermediate Bent.

Prestress girder shown,
Plate girder is similar

107 x 9" x 1/2 "

2 - 9/16 "® holes
cast in girder
(Drilled for

B girder)

6"® Fiberglass plpe
1/2"@ U-bol+

10”7 x 97 x 1/2” Plate

6 x 10.5 !

Fiberglass collector — |

—

B

For SECTION B-B
and SECTION E-E
see page 1.8-9

C6 x 10.5

Face of diaphragm

L t9/16"” x 3" Slotted hole

—1/2"® U-Bol+t

— See Detfails on page 1.8-9

* Varies (Space
holes fo clear B1 ~
bars in P/S gdrs.
Use 6" for plate
gdrs. )

\-—IEH—-J—I&J—

SECTION D - D

Revised: May 2000 E3501
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DRAINAGE DETAILS Strip Seal Expansion Device

Option #2 or #3
Drainage System pravided - Intermediate Bents

¢ 2-1/2" Expansion Anchors
|
s 7 Plate
T
| e

|. A;
¢ 9/16"@ holes for

C - 1/2"@ bolts
SECTION B-B

€ 916" @ Hole
in 1/2" Plate 1
and € 9/16" x <
3" slotted hole

in 1/4" plate.

6" X 4-3/4" X 1/2" Plate

NN 8” x 6” x 5/8" Plate
SEl)
TiZ%%g:7/ijf?;;§@®E2§Gisfgg Anchor (Typ.)
SECTION C—C

¢ 9/16"@ holes for
/%1/2” 2 Bolts
I |

Face of Girder Web

Varies based on
slab cantilever

2"(Min.)

T™———1/2"@ U-Bol+t

Varies based on
distance to diaphragm

SECTION E-E

Revised: May 2000 E3501
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ELASTOMERIC CONCRETE

Strip Seal Expansion Devices may be used on rehabiliftation
other expansicon devices need to be replaced. Consult with
Project Manager about the use of elastomeric concrete with
STrip seal is fto be designed with fthe same reqguirements ads
sedl expansion device.

St+rip Seal Expansion Device

projects where
Structural
strip sedls.
a normal strip

Elasftomeric Concrete

I E

or 1/2" x 9"
bent at 90°

at 9" cts.

- 3/8"@ S\ﬁUSO\dG\

continuous bar

Welded shegr connectors
spaced at 9N cts
or #4 Reinforcing bar 9

\omg bent 90°

Note: Anchorage system shal l

be welded to strip seadl

exfrusion with

appropriate weld to meet AASHTO Fatigue Category C for connection.

Back face of
Extrusion

—Weld(Typ.)

DETAIL OF SINUSOIDAL BAR

Note: A pay i
The system ST

+
a
System, per

e
I
n

be ded for under Strip Seal
ear Tt.

i i

DETAIL OF SHEAR CONNECTOR

(#4 Reinforcing bar shall be
bent in a similar manner )

m exists for this type of expansion device system.
Expansion Device

Revised: Aug. 2000
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Preformed Compression Joint Seal
GENERAL

Check the Design Layout for type of expansion device to be used. If
no expansion device 1s speciftied, but due fTo fthe length of the
sTructure an expansion device is indicated, consult the Structural
Project Manager for type to be used.

LINEAR EXPANSTION AND CONTRACTION:
Coefficient of Linear Expansion,
Concrete Structure: = = 0.000006 fT/f1T/°F

Steel Structure: > = 0.0000065 ft/ft/°F
TEMPERATURE RANGE FROM 60°F Rise Fall Range

Concrete Structure: 50°F 70°F 120°F

Steel Structure: B0°F 80°F 140°F

Movement for a 10°F change in temperature should be indicated on
the plans to the nedarest 1/16" by using note (H5.32) in Section 4.

The movement for a 10°F change in temperature = « x 10°F x Actual
Expansion Length x Cosine of the Skew Angle.

Revised: August 1999 E3500
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Expansion Devices - Section 3.35

Page: 2.1-2

GENERAL (CONT.)

calculations for skew soluftion.

Typical

S

Preformed Compression Joint Seal

FORMULAE
ML =M cosB&
M| =M sing
M =AT o L
6,
/ M\(

/\¥;247Q Transverse Axis of Bridge
¢ Expansion Joint

/\\,@

Expansion Joint

GIVEN: Total bridge movement along the
centerline of Dr\dge has been
calculated at 1.08 O = Skew Angle of
oM =1.08" Expansion Joint.
FIND: The proper sedl at the skew angle M = Total Movement of
O = 30° and with fthe joint opening Bridge.
at o0°F.
M1 = Total Movement
Perpendicular To
SOLUTION: Joint.
Step 1: Calculate the fotal movement
1 to fthe joint. M| = ;ofe}‘M?vimemT
ML=M cosO ara et e
=1.08" X 0.866 Joint
= 0.935" Required Sedql Wn = Nominal Width of
Movement Range sealer.
Step 2: Calculafe the ftotal movement| s+ = Tofg\ Al lowable
[| o the joint. Rack Due to Exp.
Ml =M sin® and Contr.
=1.08" x 0.5
= 0.54"
Step 3: Select proper seadl size to accommodate the above
rack (movememf\\ to the joint)
St = Ml = 00.20 Wn)(X) = 0.54"
Wn = 0.547/0.20 = 2.7
Step 4: Select proper seal size to dccommoddate The movement

1L to the joint)

Knowing the minimum size seal
grea#er and the movement rating approximately
we can gc fo the selection chart
that meets necessary parameters

(0.935")
smal lest seal

* Most engineers permit a maximum allowance of

seal width
k¥ See Sec.

(Wn)
3.35 page 2.2-1.

for rack caused by skew movements.

should be 2.7" or
|
(KK). The
is the 37.

15% to 20% of the nominal
(USE 20% IN ALL CASES)

Revised: August 1999
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Preformed Compression Joint Seal
TABLE OF TRANSVERSE BRIDGE SEAL DIMENSIDNS

(1) ot 60°F.

= | — Seaql

>q b ®

% é 2" (Typ.)
iR | 7

7 X3 bar

Drill 2" @ concrete vent holes at abt. 12"
cts. on roadway face of angle (Typ.)

Long Leg

PART CROSS SECTION THRU EXPANSION JOINT

TABLE OF TRANSVERSE BRIDGE SEAL DIMENSIONS
Wiot | @ ® VOVEMENT

(Wn) RANGE (M_L)
2.5" 1 %” MANUF ACTURER’S RECOMMENDED HEIGHT 0.9"
3.0" 14" MANUF ACTURER’S RECOMMENDED HELGHT 1.0"
3.5" 24" MANUFACTURER'S RECOMMENDED HEIGHT 1.3"
4.0" 23" MANUFACTURER’S RECOMMENDED HE [GHT 1.6"
4,5" 23 MANUFACTURER'S RECOMMENDED HEIGHT 1.9"
5.0 v MANUF ACTURER” S RECOMMENDED HEIGHT 2.0"

Size of Armor Angle:
Vertical leg of angle shall be a minimum of <:) + 3/4 ",
horizontal leg of angle shall be a minimum of 3”.  Minimum

thickness of angle shall be "

Note: See Section 4 Pages H5-D1 and H5-D2 for appropriate notes.
For Wn and ML , see Section 3.35 Page 2.1-2.

Revised: August 1999 E3500
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DETAILS AT END BENTS (STEEL STRUCTURES) Preformed Compression Joint Seal

Gap at 60°F

K
\;[For Gap Size. See Sec. 3.35 poge 2.2-1)

Detail “A"

Typ- T i%’P\Gfe and
%” angle (See
Const. Joint o — Detail "B")

(Top of wing)—|
2" @ x 8" Long
Weld Shear Connector
stud (Typ.)

—

Const. Joint Key \x
“— 4" @ Machine Bolt and Nut with

2 g role (Shop or field drill)

Fill Face of 2" (MTn.) 6
End Bent in top flange. Remove bolt after
(Do _not snow concrete Nas set.

this dimension
on the bridge plans.)

Angle (For size, see SECTION B-B
Sec. 3.35 page 2.2-1) i % %

T T
2 @ x 8" Long Welded e plate
Shear Connector Stud / ‘7
alternately spaced ol |
at abt. 9% ots. (Typ) +—< iz
| \CE | O
Fill Fage of End Bent—p—> | ||| ImFE=® 0¥ —— — — — —
|
B | B
L e J
|
R R Angle 33 x 33
S \\ X 2x 8" lon
Drill 3" @ concrete vent hole TN TN 16 9
at abt. 127 ets.  (On roadway - 1" @ Machine Bolt at about 18” ofs.

with Hardwood Spacer Block.

Cut machine bolt flush with angles
PART PLAN after concrete in last pour has taken

initial set. (Typ.)

—— Angle [(For size, see
Sec. 3.35 page 2.2-1 ) Typ. )

face of angle) (Typ.)

3% 6" long

P ox £ bar

¢ 2 x 1" slotted
holes for 3" ©
Machine Bolts

¢ %” @ holes
for " @
Machine Bolts

DETAIL “B DETAIL “A”

1998 D3506
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DETAILS AT INTERMEDIATE BENTS (STEEL STRUCTURES) Preformed Compression Joint Seal

Gap at G0°F
1" (Typ.)
2" @ x 8" Long Welded (For gap size, see Sec. 3.35 page 2.2-1)
Shear Connector Stud (Typ.) 30 / Detail “A"
— \\ -
5 g =
LA
£ %” Plate and
_ _ [ %{ angle (Typ-.)
1 (See Detail “B")
- =
! U
%" @ Machine BolT and nut wiTh
i’ (Min.) 2 @ hole (shop or field drill)
(Typ.) n o+ £
(Do not show this dimension N anae.
an the bridge plans. | Remove bolt affter concrete has set.
SECTION B-B (Typ-

Angle (Fer size. see
Sec. 3.35 page 2.2-1) 1

" X
2 @ x 8” Long ,JA;;;;7f47

Welded Shear = | J—

Cennector Stud
alternately spaced
at abt. 9” ots.

(Typ.)

1n
2

bar

2 Plate (Typ.)

Angle 3% x 3%
x 3 x 6” long (Typ.)

DFill ¥ @ concrete vent hole < » 16 !
at abt. 12”7 ots. (On roadway 5" @ Machine Bolt at about 18" cts
face of angle) (Typ.) with Hardwood Spacer Block.
Cut machine bolt flush with angles
PART PLAN after concrete in last pour has taken

initial set. (Typ.)

% x 6" long Angle (For size. see

Sec. 3.35 page 2.2-11(Typ.)

¢ 2 x 1" siofted
L

Holes for 3" @
Machine Bolts

<" x %" bar
9

6 2 holes
for 3" @
Typ- Machine
Bolts
(Typ.)
DETAIL “B” & 1-L -6
DETAIL “A”

REVISED: October 1998 D3506
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Expansion Devices - Section 3.35 Page: 2.5-1
DETAILS AT END BENTS (PRESTRESSED STRUCTURES) Preformed Compression Jolnt Seal

GCap at B60°F
1" (Typ. ) \//*%For gap sizes, see Sec. 3.35

3do page 2.2-1)
—Detail “A" Piece Amg\e
¥3-~¢{j 6 x 3% x 3
A.> (See Detail "B")
2 3 >w§ Ay -
TYp>— & g T o @
Const. Joint? - 1T~ '“'3 il
(Top of Wing)— aerin =4 sfo
» . | & — | > =
3/ @ x 8" Long L v = 7| £
Wel ded Shear R - -
Connector A
Stud (Typ.) e
Const. Jt. Key € 14" x 2" x 44" Slotted
Fill Face Well (To be cast in The

of End Bent

tops of prestressed girder)

and 2" @ x 12" Anchor Bolts
with 2 Nuts and Washer (See
standard specifications for

tThe grout for anchor bolts)

SECTION B-B

Angle (For size. see

Sec. 3.35 page 2.2-1) . X 3 Bar
3n 'Af ’

3" @ x 8" Long
We lded Shear T .
Connector S+ud F : E\@C?iAhgge
alternatedly ° | IR
spaced af_abt. o (5ee Detail "B7)
9" cts. (Typ. ) +—H—o L o /— & Girder
Fill Face | 7
of End BentT = |
B ! B
=k T
Drill 2" @ concrete 1 ‘1P
vent hole @ abt.12"(___L |
cts. (On roadway o, . Y
face of angle)(Typ.) I Machine Belft @ abt.18 cTs.
with Hardwood Spacer Block.
Cut machine bolt flush with
. angles after concrete in
2 PART PLAN\GST pour has Taken initial
3" ) set. (Typ.)
‘ /2%” Piece Angle (%) Dimension along € of girder.
S ' ] 6 X§35 X 8 (Dimensions to be shown on plans. )
< N Angle (For size, see
1 Sec. 3.35 page 2.2-1)
- o] 1% 1 Bar
\‘ 47 % j// « 3" o} \96” 2 Holes
b 6 y
%x A== — ] lotted Holeg for 4 @
N N/ Machine Bolts
i ‘VOr\es ‘VGF\@S ‘ 25" (Typ.)
() () B 2
DETAIL “B” DETAIL “A"

Revised: August 1999 E3500
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BARRIER CURB DETAILS Preformed Compression Joint Seal

Note: Do not use barrier curb plate on squdre structures.

R4

— 3 Beveled Curb Bent
Plate with £ @
Countersunk Socket
Head cap screws and
Anchors

Comst. Angle (See this manual

Joint—

.. o
BN L:: ::@:ﬂJJ::i@::
Q' LtJ-v_ | v, 4 ‘
\ ' 2 @ Holes @ abt.
67| L — PART SECTION A-A
‘ 18" cts (For 1" @ machine bolts)
' 2" @ x 8" Long Welded Shear
Connector Studs (Spaced Bevel curb bent
alfernately @ abt. 9" cts.) plate on roadway
PART SECTION B-B face
A B |
C C 7
Gap Size at 6O°F. Bevel curb
< ' bent plate
1" /9 Z +O \7//
2 o1 |1 L * SECTION c-C
3f PART ELEVATION AT END
= OF BEVELED CURB BENT PLATE
* \
i R R4
=t—C 3" © Countersunk B 3 from roadway face
Bavel end of \ Socket Head Cap v of curb fo seal
bent curb plafe ! = (Square structures)
?QCgOGdWGY | serews ond Anchors 1 L7 from roadway face
i T%; of curb fo seal
s>olavers 50#TINE= ‘ \ woa || (Skewed sfructures)
Rooﬁ'\/mg Fel+ |1 —=—Beveled Curb Bent :2:2:2::3’,?:‘
between plate | | o | Plaote 3" x 12" x 15" %
and VGCTSS%:J L] (Form flush with ourb)
° /
oD B .'V.::A- o
94 L ) via o Sla
('@' 4 Y ' > L
Lnnn»A Lﬂmr»B PART SECTION THRU SAFETY
PART ELEVATION OF BARRIER CURB BARRIER CURB SHOWING

PREFORMED COMPRESSION SEAL

Revised: August 1999 E3500
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Page: 2.6-2

TYPICAL PART PLANS

Preformed Compression Joint Seal

Gap Dimension at 60°F.

) 4
N -1 1
w (1
o
Il lo ==——Roadway Angle
Gutter Line O\é/§L
al ==
il
ol [llo
2" @ Drilled concrete vent I==d| |~
holes @ abt. 12" cts. in } } 2" @ x 8" Long Welded
roagway face of angle (Typ.)———=0)| ||O] We Ided Shear Connector
3‘ 1 Studs (Spaced alternately
il @ abt. 9”7 ets. ) (Typ.)
Lol |IQ
Dii“ ‘u | 7 R4
=t 3 X 7' Bar
o [
et A
SQUARE STRUCTURE
Gap Dimension at 60°F.
) { —_
LT = N
I=H s
( i NGhE R
Gutter LIme—§§> ) -
7 7 —Recess curb to permit fthe free
Work ina Poimt— O/ N movement of mbe bey@\ed gyrb
rng ‘ 7 bent plate £ x 12" x 15
(% >f e/ (Formed flush with barrier curb)
73 .
Roadway Angle i%/ // Bend Line
2" @ Drilled concrete vy . ,
vent hole @ abt. 12" y 7 7 ©x 8" Long Welded Shear
cts. in roadway face VYA Connector Studs (Spaced
of angle (Typ.) /sy alterrately @ abt. 9” ots.)(Typ.)
/
7
A
© 3" X %" Bar
SKEWED STRUCTURE
(%) The working point is always placed on the front face side

of backwal | at the gutter line.

Revised: August 1999
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SAFETY BARRIER CURB AT END BENTS Preformed Compression Joint Seal

4

12" x Secant
Skew Angls

ConsT. Joint

JT. Key
'3 [z T v
B B
T s
/‘ | ‘L’:
\
‘( | AWJ A
\
L,Ll | PART SECTIDN A-A
S
\
\
\
\
\
\
!
ELEVATION

Armor Joint
) Angle
Armor Joint
Angle ///
Const. %/7 Const. P
Joint ~—=——"F—————— Joint— =
X = )
— Fill Face
Fill Face
Working Point —+—Working Point

S—\ S—"
PART PLAN B-B PART PLAN B-B
(SQUARE) (SKEWED)

Revised: August 1999 E3500
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SIDEWALK DETAILS

Page: 2.7-1
Preformed Compression Joint Seal

See brldge manual

Notes)

du

@ Countersunk
Socket Head Cap
Screws and Anchors

T

2 Layers 50%# Roofing

Section 3.30
and reinforcement of the sidewalk and bridge manuadl

(General for defaills

Section 4 (Generdl

Supersfructure)

for the appropriate notes to use on Tthe bridge plans

+" @ Countersunk Socket Head Cap Screws

Felt between Plate
and Recess

Preformed
Compressian
Joint Seal

BTN
AR
5 e

\
X
SRS

¥

| and Anchors @ abt. 12" ofsnl
We I d
0

N
per foot '
< \ Cy

i Slope
|

2 Countersunk Recess with
Socket Head Cap L

Screws and Anchors @ ©okid Resistant
Raised Pattern Plate

|/ 5
Z 51
8

PART SECTION THRU CENTER
OF EXPANSION DEVICE

Slab Gap

at 60°F.

Slab Gap
at 60°F.

3" Recess with %

"

Plate

Weld

2" Recess with

3" Skid Resistant

2-Layers 50#
Roofing Felt

between plate
and recess

Raised Patftern Plafe

wt—%” @ Countersunk Socket
Head Cap Screws and Anchors

PART SECTIDN A-A

Revised: August 1999
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DOUBLE FACED MEDIAN BARRIER BRIDGE CURB Preformed Compression Joint Seal
Note:

Do not use barrier curb plate on sqguadre structures.

For detdils not shown of median barrier bridge curb. see the
safety barrier curb details (General Supersfructure Section of

Bridge Manual )s Design Division Standard Drawings (Concrete
Median Barrier) and Bridge Design Layout.
2/1//
77 57

Symm. abt. ¢ median
except ds shown

|

from the roadway
face of curb to seal
(Square structures)
" from the roadway
face of plate to seal
(Skewed strucfures)

Tight fit

Beveled curb Bent  |17%|Ly
Plate 5" x 12”7 x 15
with 5" @ Countersun
Socket Head Cap

Screws and Anchors—j

Bevel Curb
Bent Plate
on roadway
face

TYPICAL PART SECTION A-A ¢ c

L
R4

PART ELEVATION AT END
OF BEVELED CURB BENT PLATE

B A
Gap Size at 60°F.
3 IR
o ot A 77
Bevel curb
bemT plate

SECTION C-C

/
Bevel end of
bent curb plaf
on roadway

face
ZfLGyers>50#><_k,7

Roofing Fel+t
between plate

|
nd ‘
< receis —4~*l (Form flush with curb
@ /

& " @ Countersunk
Socket Head Cap

0]

Screws and Anchors

( >

| ¢ <HBevé\ed Curb Bent
o Plate £ x 12" x 15"

3)(/ To 7
Il
I
!
\
\
1

;

TYPICAL PART SECTION B-B

PART ELEVATION OF BARRIER CURB

Revised: August 1999 E3500
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GENERAL Flat Plate Expansion Devices

Check the Design Layout for the type of expansion device
to be used. [f mno expansicn device (s specified, but due to
the length of the sfructure an expansion device is indicated,

then censult the Structural Preject Manager for the type to be
used.

The flat plate expansion device will bs used within the [imits
described below.

LINEAR EXPANSION AND CONTRACTION

Coefficient of Linear Expansion,

Concrete structure: «
Steel structure: o3

0.000006 ft/ft/°F
0.0000065 ft/ft/°F

SKEW

Any angle.

TEMPERATURE RANGE FROM 60°F Rise Fall

Range
Concrete Structure: 50°F 70°F 120°F
Steel Structure: 60°F 80°F 140°F

Movement for a 10°F change in fTemperature should be indicated
on fthe plans to fthe nearest 1/16" by using nofte (H5.22) In Section 4.

The movement for a 10°F change in temperature
Expansion Length x Cosine of the Skew Angle.

o x 10°F x Actudl

EXPANSION LENGTH GAP

AT
STEEL CONCRETE 60°F
262.5' 325.0' 3-1/2"

Note:
See Bridge Manual Section 4, Page H5-C for the appropriate notes.

Revised: May 2000 E3501
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Page: 3.2-1

DETAILS (STEEL STRUCTURES)

Flat Plate Expansion Devices

Plate 12" x 7/8"

Bar 3/4"

X

¢ 3/4” @ Machine Bolts and Nuts
with fwo 13/16" x 1-1/2" Vertical
Slotted holes in the vertical

leg of the angle

Const. J+.

Plate 6" x ;
with fwo 13/16
1-1/2" Horizontal
Slotfed Holes

X

W
47

f& 9

7

Angle 6 x 6 x 5/8 with Two
13/16" x 1-1/2" Slotted
holes placed parallel fo

roadway !l ( Increase vertical
| vertical leg of angle for
| haunches over 1-7/8").

¢ Two 13/16" @ Holes

\ dreil ) in flange.
bolfts and
has seT.

4

3
4

(Min.)

(shop or field
Use 3/4" @ machine
loosen nuts after concrete

(Min.)

PART SECTION AT END BENT

(1) 3" (Min.)

(2) 374" @ x 8" Long
Welded Shear Connector
StTuds (Spaced alfernately
at abt. 9”7 ¢cts. ) (Typ.)

Plate 12" x 7/8"

Bar 3/4" x

¢ 3/4" @ Machine Bolts and Nuts
with fwo 13/16" x 1=1/2" Vertical
Slotfted holes in the vertical

leg of the angle (Typ.)

7 9

Angle 6 X 6 x 5/8 with Two
13/16" x 1-1/2" Slotted
holes placed parallel to

Angle 8 x 6 x 5/8

roadway | ( Increase vertical

|

. 2 P vertical leg of angle for
with Two 13716 X 1-1/2 haunches ovgr 177/g”>.
Horizontal Slotted Holes P
: +1 | | | [ ¢ Two 13/16" @ Holes
vertreat angte ted | (shop or field drill) in

\ $\ 4/ flange. Use 3/4” @ machine
Plate 8" x_5/8" bolts and loosen nuts after
wifth fwo 13/16°7 X

3 . concrete has set.(Typ.)
1-1/2" Horizontal 3 (Min.) 7P
Sloffed Holes
P (Typ.) Dimensions shown are
5 perpendicular to
(Min. ) centerline of joint
and do not vary with
kew.
PART SECTION AT INTERMEDIATE BENT 7V
Notes:
Part longitudinal sections for bridges on grades or vertical curves having a plate
type intermediate expansion device shall be detailed with the expansion plate

anchor fto the long span side.
on the high side.
manual section.

For bevel

plate and permissible field splice detalls,

[+ equal spanss Tthen place expansion plate anchor

see this

Revised: Aug. 2000
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DETAILS (PRESTRESSED STRUCTURES) Flat Plate Expansion Devices
347 @
60° F 41 Plate 12" x 7/8"
2
» 4" 3/4” Plate with Two 13/16"
23 x 1=1/2" Vertical Slotted Holes
7]\ 2-8 ¢ Two 3/4” @ Machine Bolts
1% and Nuts
ar 9s4n X L/S Aﬁ\tﬁxy/ © 1/2" Beveled Stiffener Plate
= *iét&* oo BT 3/4"” x 2-1/4" Wide Plate
@—= - 5 with Two 13/16” x 3"
F*l| Face Slotted Holes (Placed
— parallel to roadway)
Angle B x 6 x 5/8 1 4 | IEr T T 57 é
Const. Jt. Key_| —
Plate 6" x 5/8" 7, P )
wifth fwo 13/16" x ¢ 1-1/4" x 2" x 4=1/2" Slotted Wel |
1-1/2" Horizontal 7y ‘ (Cast in top of the prestress

and 3/4" @ x 7" Anchor Bol Tt

Slotted Holes —m——4— ‘ girder)
WA o, Wwith nut and washer (Typ.) (See Std

! 35 Specs. fTor grout for The anchor

Dimensions shown are L bol+ts. ) B
perpendicular to 4ﬁ C) 37 (Min.)
centerline of joint (Min.) ) )
and do not vary with PART SECTION AT END BENT (:) 3747 @ x 87 Long Welded
skew. Shear Connector Studs
3L 3 (Spaced alfernately
Z at abt. 9” cts.)(Typ.)
c0° F 41y P p
é?g‘e”ihxﬂg/T6” o Lu 2 Plate 12" x 7/8
Wi 2 7 o 7 o 7
X 1-1/2" Vertical 4" 3/47 Plate with Two 13/16"7 x 1-1/2

Vertical Slotted Holes (Typ.)

1 _ ¢ Two 3/4” @ Machine Bolts
n 278 and Nuts (Typ.)

Slotfted Holes

1/2" Beveled Stiffener Plate
(Typ.)
374" x 2-1/4" Wide Plate

V / S ‘ :
74 . N\ 4 | s X
&, IV S | Slotted Holes (Placed
1 il

with Two 13/16" 3"
parallel fTo roadway)

Plate 6" x 5/8" 43 ‘ C 1-1/4" x 2" x 4=1/2" Slotted Wel |
with two 13/16" x 1 i i (Cast in top of the prestress
1-1/2" Horizontal /" (Min. T (x| . girder) and 3/4" @ x 7”7 Anchor Bolt
Slotfted Holes | ‘ with nut and washer (Typ.) (See STd
3L ! Specs. Tor grout for The anchor
2 ‘ bolTts.)
(Typ.)

PART SECTION AT INTERMEDIATE BENT

Notes:

For bevel plate and permissible field splice detailss, see this manual section:
page 3.5-1 & 3.6-1.

Part longitudinal sections for bridges on grades or vertical curves having a
plate Type inftfermediate expansion device shall be detailed with plate anchor
to the long span. [f equal spans, then place expansion plate anchor on the
high side.

(%) Spaced between prestress girder reinforcing bars.

Revised: Aug. 2000 E3503
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Expansion Devices — Section 3.35 Page: 3.4-—1

TYPICAL PART PLAN DETAILS Flat Plate Expansion Devices
(STEEL STRUCTURES)

7/8” Sl1iding Roadway Plate

3/4"® x 8" Long Welded
Shear Connector Studs

(Spaced alternately at
abt. 9" cts.) (Typ.

Angle

Continuous Bar

Fill Face

5/8"” Vertical Plate
Field Aligning Bolt (Typ.)
5/8" Angle

PART PLAN AT END BENT

7/8" S1iding Roadway Plate

Angle
Continuous Bar

Field Aligning Bolt (Typ.)
3/4"% x 8" Long Welded
Shear Connector Studs

(Spaced alternately at
abt. 9" cts.) (Typ.)

5/8" Vertical Plate

5/8" Angle

PART PLAN AT INTERMEDIATE BENT

Note: Vent holes not shown for clarity.

Revised: May 2000 E3501
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Expansion Devices — Section 3.35 Page: 3.4-2

TYPICAL PART PLAN DETAILS (CONT.) Flat Plate Expansion Devices
(PRESTRESSED STRUCTURES)

3/4" Plate with two 13/16” x 1-1/2"
vertical slotted holes and 3/4” @
machine bolts and nuts

1/2" Beveled Stiffener Plate

¢ 1-1/4" x 2" x 4-1/2"
Slotted Well (Cdst in
Top of The presfressed
girder) and 3/4” @ x 7"
Anchor Bolt with nut
and washer (Typ.)

7/8" Sliding Roadway Plats

3/4"® x 8" Long
We | ded(Spaced
alternately at abt.

9" ots.) (Typ.) Shear
Connector Studs A

/N Y AN

ﬁ,@ Prestressed Girder

3/4" x 2-1/4" Wide ”
Plafe with two 13/16

x 3" slotted holes
placed along centerline
of girder parallel to
roadway .

Fill Face
5/8" Vertical Plate

Field Aligning Bolt (Typ.)
5/8" Angle

PART PLAN AT END BENT

7/8” Sliding Roadway Plate $7Y}EW $g?+790\
oles and 3/4° @
olts and nuts (Typ.?»
/4" x 2" x 4-1/2"
tted Well (Cast in
Bar dof>+hedpg§2tr%§segﬁ
er)_an X
¢ prostressed Ao BoIT with rut
Girder washer (Typ.)
1" Beveled , A
Stiffener Plate (Typ.) g(éfexw%;%/iwow%%%eﬁ
x‘3’ 8\0T+ed ho\is e
Field Aligning Bolt (Typ. %{Gc?rdgroggrgfﬁe?rf‘me
roo%way (Typ.)

3/4" @ x 8" Long Welded
Shear Ceonnector Studs
(Spaced alternatly at
at abt. 3" cts.) (Typ.)

5/8" Vertical Plate

5/8" Angle

PART PLAN AT INTERMEDIATE BENT

Note:
For structures skewed 40° and over., ccnsider clipping the end of the prestressed
girder. Concrete vent holes not shown for clarity.

Revised: May 2000 E3501




Bridge Manual

Expansion Devices — Section 3.35

Page: 3.5-1

TYPICAL ALIGNING BOLT & BEVEL PLATE DETAILS

Flat Plate Expansion Devices

(

)

(

\ Roadway Face of Curb

C7/16" Hole ()

3/4"@ Concrete vent holes

PART PLAN

—=

Bar 1

o

Bar 1-1/4" x 3/8" x z”ﬁqj,

!

ZE;;////f*Q7/16
. A
N@I b A = 7/8" Roadwoy Plote

5/8" Angle

Hole (%)

Drill 3/4”® Concrete

25" vent holes at abt. 12" cts.

Back gouge
5/8" Plate b

5/8" Angle
PART SECTION
(TYPICAL)
(%) 7/16" @ Hole. countersunk in the roadway plates

in the angle; and the bar 1-1/4" x 3/8" x 2"
bolt at about 4'-0" cts. Remove bolt after
Offset vertical and horizental concrete vent

TYPICAL BEVEL PLATE

with slotted hole 1/27 x 1”

tapped for 3/8” @ flat head stove
concrete has set.
holes

in 5/8” angle (Do not alternate)

437
Bar Bevel Plate :
7/8" Roadway Plate . F
T —Je e
5/8" Plate

Ti
%

PART SECTION
(TYPICAL)

Note:
Use the bevel
3.0% or more plate

plate
is required.

the 5/8"
is required.

Modify the roadway plates
when the bevel plate

vertical

(AT the end bents only)

TYPICAL BEVEL PLATE

when the grade of the slab is

plate and the continuous bar

Revised: May 2000

E3501
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Expansion Devices — Section 3.35 Page: 3.6-1
TYPICAL FIELD SPLICE DETAILS Flat Plate Expansion Devices

1”7 Sliding Roadway Plate

3" Angle

Ne weld required
on vertical leg
of angle

Stringer or Girder
nearest centerline
of roadway

in vertical plate

7 Vertical Plate
60°

Do not weld fo angle

Continuous Bar

PART PLAN

Angle

gomfihuous Sliding
ar Roadway
Plate

3 PART PLAN ROADWAY PLATE
60° AND 3" PLATE

Note:
1f the expansion device length is over 50 feet., splicing is permissible.

Details for a steel sfructure shown. presfress details are similar.

Revised: May 2000 E3501
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Expansion Devices — Section 3.35
PLAN OF BEAM AT BEARINGS

Page: 3.7-1

Flat Plate Expansion Devices

(1) Expansion Device:

Top Flange = Expansion Device Gap
plus 2" min.
Botftom Flange = Expansion Device
Gap Min.
Backwall or step

on Int. Bent No Expansion Device:

Bottom Flange = 2" min.
. Do not clip top flange
Clip

Flange Stepped Int. Bent:
Top and/or Botftom = 2" min.

¢ Stringer
or Girder Note:

o Clip of top and bottom flanges
Deftail "A need not be fthe same.

FART PLAN AT BACKWALL

TABLE FOR “R” — WIDE FLANGE BEAMS
Nominal
3 Flange 82" | 97 | 10" [105" 114" 12"
& - Width ()
—
2 WT7 "R 0.54"0.54"|0.64"0.70"0.75"0.80]
=
* Note: For wide flange beams with flange widths
Note: other fthan fthose shown refer to AISC
g L' (Min.) For Steel Construction Manual for "R

plate girder structures.

Clip Top ~_ & Joint . p

Fl ange ( T)/D. ) ) between spans 4LH Min. ( LZ DF@‘FGH’GG)

Y & Stringer
Defail "A

or Girder

L

¢ Bearing Top Bearing
Plate
& stringer STRINGER OR GIRDER
or Girder WITH BEARING AT
STRINGER OR GIRDER END BENTS

INTERMEDIATE BENTS

Note:

Details for a steel sfructure shown.

details for a prestress
structure similar.

Revised: May 2000 E3501
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Expanslon Devices — Section 3.35 PGQG: 3.8-1
BARRIER CURB DETAILS Flat Plate Expansion Devices
3/4” x 67
Long Welded
Shear Connector
Stud (Typ.)
1/2"” Curb Bent Plate
“7—<Shop or Field Weld
5
Const. I3
Joint —| 7/8" Roadway Plate
A | / ‘
. i e ~
-'V-'.?A- ! e ! M ® %
N P | S i Expansion Device
- — T — § Plate or Angle
\ | 374”2 Holes @ abt. 12" ots.
i (Concrete vent holes)
! 3/4"9 x 8" Long Welded Shear Connector
Studs (Spaced alternately @ abt. 9" cts.)
SECTION B-B
dn
a
Bevel curb
bent plate on ngi‘phﬁe
roadway ftace ‘o 1/4”
Tﬂm»A T«m.a C C SECTION C—C
Gap at 60°F. L)L
Varies | PART ELEVATION AT END
. OF BEVELED CURB BENT PLATE
Varies P
4
X
\
R L ¢ Three 3/4” x 6" Long
| Welded Shear
e on” | Conpector Studs
roadway face ‘
2—-Layers 50# —— ‘
Roofing Felt N 1 e
between plate Curb Bent Plate
and recess o : :¢ 172" x 12" x 15"
\ 1o ] (Form flush with
K ¥ curb)
T Lepn WA
$ Nls S T
Y Ty

LIIII»A Lﬂm»B PART SECTION A-A

ELEVATION OF BARRIER CURB

Revised: May 2000 E3501
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Expansion Devices — Section 3.35 Page: 3.9-1
MISCELLANEOUS DETAILS Flat Plate Expansion Devices
2 Layers 50# A
Roofing Felt |
between plate We Il d
and recess ~

1/2" @ Countersunk
Socket Head Cap
Screws and Anchors

6" (Min.)

¢ Fence Post
, 1/2" Skid Resistant |
1727 Curb Bent Plate Ratsed Pattern Plate Lo
(Same width as roadway Slope 1/8
efpﬁm?(om device per {?O*
plate) —— 4——7
|

Roadway Plate ///
; RN E A .
I Tle S
A Const. Joint Anchors for 1/2" @

PN PN -4
countersunk socket
head cap screws
A spaced @ abt. 12"

cts. (Typ.)

TYPICAL SIDEWALK DETAILS

1/2" Skid Resistant Raised Pattern Symm. abt. € Median

Plate (Same width as roadway

expansion device plate)
Roadway

%///AfTTghf Fit
LfAmohors for 1/2” @ countersunk

Const. Joint socket head cap screws spaced
2 abt. 12" cts. (Typ.)

TYPICAL MEDIAN DETAILS

[ 75ldb Gap
at 60°F.
Slab Gap
at G6O°F. 3 . 5/8" Recess with 1/2" Plate
|
\ e
57 - ) 5/8” Recess with
e V. 4 1/2" Skid Resistant
A Raised Pattern Plate

2-Layers 50# .
Roofing Felt 1/2"@ Countersunk Socket

between plate Head Cap Screws and Anchors
and recess

PART SECTIDN A-A

Revised: May 2000 E3501
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Expansion Devices - Section 3.35 Page: 4.1-1
GENERAL Finger Plate Expansion Devices

Check the Design Layout for the type of expansion device

to be used. [f no expansion device is specified, but due to
the length of the sfructure an expansion device is indicateds
consult fthe Structural Project Manager for the type to be used.

Each finger plate expansion device will be used within
the |imits described below.

LINEAR EXPANSION AND CONTRACTION

Coefficient of Linear Expansion,

Concrete structure o = 0.000006 ft/ft+/°F
Steel structure o = 0.0000065 ft+/f+/°F

SKEW

Any angle.

TEMPERATURE RANGE FROM 60°F.: Rise Fall Range
Concrete Structures 50° 70° 120°
Steel Structures 60° 80° 140°

Movement for a 10°F change in temperature should be indicated
on the plans to the nearest %“ by using note (H5.2) in Section 4.

The movement for a 10°F change in temperature = (Coefficient of
Expansion)x(10°F )x(Actual Expansion Length).

MAX. LENGTH |TOTAL GAP
OF EXP. MOVEMENT | AT
CONC. | STEEL 60°F
500" 400’ 4" 2-7/8"
820" 650" 6—1/2" 4"

Note:
See Bridge Manual Section 4 pages Hb-A & H5-B for the appropriate notes.

Revised: July 2002 PD0O0O4
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Expansion Devices — Section 3.35 Page: 4.3-1
DETAILS AT END BENT Finger Plate Expansion Devices
Dimensions shown are
gLt L 1" gl perpendicular fo
p centerline of joint
¢ 3/47 @ Vent 2 o and do not vary with
Hole at abt. \ ] skew (Unless otherwise
12 CfS} ST?Odw?y ‘ ~——¢ W14x43 noted).
cee oty e | B Plate 3-1/2" x 5/16" (Grind
1-1/4" Finger | | to bear top and bott.)
Plate P%%)g—\\ ! ' Spaced at abt. 3-0" cfs.
D } }} between girders
w \ Bar 2—1/4" x 1/4" x 15"
s (Spaced alternately
/ja+ abt. 9" cts.)

—Pc. C15 X 33-9

PC. W24x 76 (Square)

DETAIL “A” 104 (Skewed)

Apply protective coating to
exposed concrete surface.
(See Special Provisions)

PART SECTION THRU EXPANSION DEVICE

() 37 (Min.)
() e ’ ‘é%jeel Structure) 217 Weld (Typ.)
X ong Welde .
Shear Connector Studs (Top & BO#ﬁDETAIL_ 1A
(Spaced alternately 85" 3" 3" 85"
at abt. 97 cfs.) xRk —1 - 3/4" @ Machine Bolts and Nuts
> with 13/16” x 2" horizontal
34" Vent slotted holes in continuous
bt e e (Typ1) Z 8 x 6 x 3/4 (Typ.) (%)
127 cts. (Roadway | 3/4" Mounting Plate with
face Oﬂ‘y><TyD~>““““%j 13/16" x 2" vertical slotted
1-1/4" Finger Plate (k) — i noles (%)
N 3/4" Plate with
v v j\\ ‘ C)\ 13/16" x 3” slotted
S ENSSS SN { - - 7 | holes (%K)
77777 R il 75
VR B
. NN NT / A/ /t
@ (Typ. ) —1 7,3 S [ s
L by iy S| ~ |-
e e o e —
/ 8 X b x 3/4 [ I " " /"
(Continuous ) () LT La1/4n x 28 x 4-1/2
Po | =5 o Slotted Well (Cast in
Const. Jt. Key R fopﬁof P/Sﬁg\rder> and
T | ‘ 3747 @ x (" Anchor Bolt
L] with nut and washer
—4“‘*—ﬁ”7’ (See Std. Specs. for
| L 6R) grout for anchor bolfs.)
. o 2" (Typ.) (%)
(See Special Provisions) ] )
PART SECTION THRU EXPANSION DEVICE ) gifension along
(Prestressed Structure)
(%) When distance "A” o "D" shown on page 4.4-1 is greater than 9" or 127,
respectively, then the details of supporting angles, mounting plates, shear
studs and finger plate thickness need to be specially designed. Mounting
Plates shal |l not be less than supporting angle in fthickness.

Revised: Aug. 2001 E3504
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Expansion Devices — Section 3.35 Page: 4.3-2
DETAILS AT INT. BENT Finger Plate Expansion Devices
Dimensions shown are
gL Lu Lo gl perpendicular tfo
T 7 2 centerline of joint
o o Gpd d?um?f verihwif@
R r SKew nliess o erwise
¢ W14x43 (Typ. ) —IT T T Coted)

Plate 3-1/2" x 5/16" (Grind]| | |
to bear top and boft.) ‘
Spaced at abt. 3-0" cts.
between girders (Typ.)

—1-1/4" Finger Plate

@;A;;,Q 3/4" @ Vent Hole at abt.
| 12" ots. (Roadway face
! only)

(Typ-)

Bar 2-1/4"x1/4"x15"
(Spaced alternately

at abt. 9”7 cts.)
! HEEN
. Pc. C15 x 33.9
(Typ.)

Bearing -£ $ W

Stiffener -= -

(Typ. ) ——=

DETAIL ”A”AJ PC. W24x 76 (Square)
PART SECTION THRU EXPANSION DEVICE 104 (okewed)
37 (Min.) (Steel Structure)

y p Note: for Details "A" see
3747 @ x 8" Long Welded Sec. 3.35, Page 4.3-1.

Shear Connector Studs
(Spaced alternately

®© O

at abt. 9" cts.) 85" & 5" 85"
(Typ. ) (%) 1 3/4" @ Machine Bolts and Nuts
" , with 13/16” x 2" horizontal
Eo?é4gfgggih+ 2 slotted holes in continuous
12" ots. (Roadway [ TyP1) Z 8 x 6 x 3/4 (Typ.) (k)
face om\y><TyD->*444““%ﬂ 3/4" Mounting Plate with
1-1/4" Finger Plate (%¥)— | %2(;2 (§yé )Yi;j‘cg‘ sloffed
N ‘ ’
(Typ. D— } e 3/4” Plate with
\ 13/16" x 3" slotted
s ng 7.5 holes (Typ. ) (k¥)
4 |-
:‘NQ
< |2
¢ 1-1/4" x 2" x 4-1/2"
Sloftted Well (Cast in

top of P/S girder) and
3/4”7 @ x 7" Anchor BolT
with nut and washer

(See Std. Specs. for
Apply protective coating to grout for anchor bolfs.)
exposed concrete surface 4 .

(See Special Provisions). —— 2 (Typ.) ()

PART SECTION THRU EXPANSION DEVICE () Dimension along

(Prestressed Structure) © Girder
(%) When distance “"A” o "D" shown on page 4.4-1 is greater than 9" or 127,
respectively, then the details of supporting angles. mounting plates, shear
studs and finger plate thickness need to be specially designed. Mounting

Plates shall not be less than supporting angle in fthickness.

Revised: Aug. 2001 E3504




pas|Asy

1002 *bny

b0GEd

8;// \3// 8‘5//
3/4" @ Machine Bolts and Nuts L o gépggié?gi‘gﬁoyg are
with 13/16" x 2”7 horizontal | ! e
slotted holes in continuous \ T cenfer | ine of JO‘@*
/8 x 6 x 3/4 (%K) ‘ Lo and do not vary W\f@
| || skew (Unless otherwise
¢ 3/4" @ Vent Hole at ! L noted).
abt. 127 cts. (Roadway ! !
face only) (Typ.)———F—= E—r——© W14x43
3/4" Mounting Plate with i i i 1-1/4" Finger Plate (k%K)
13/16" x 2" vertical ‘ o —Plate 3-1/2" x 5/16" (Grind
slofted holes (k¥)—— } }\ +o bear top and bott.)
D ‘ 1/ Spaced at abt. 3-0" cts.
| | between girders
‘ 1" /11 /"
Bar 2-1/4"x1/4"x15
C) D>//% (Spaced @L#erﬁ@#e\y
(Typ. ) —7= N at abt. 9° cts.)
. NI
Sl
€ 1-1/4" x 27 x 4-1/2" = D
Slotted Well (Cast in Pc. C15 x 33.9
top of P/S girder) and n (Typ.)
3/47 @ x (7 Anchor BolT i_ 2
with nut and washer B
(See Std. Specs. for 1 PC. W24qug Egiugrgi
grout for anchor bolts.) L DETAIL “A” ewe
H =—Bear ing
EREIINN STiffener
2" (Typ.) (%)
Apply profective coating to , . () Dimension dlon
exposed concrete surface 3747 Plate with Q‘Girdér <
(See Special Provisions). 13/167 x 37 slofted
holes (KXK)
PART SECTION THRU EXPANSION DEVICE Note: for Details "A" see
(1) 3" (Min.) (Prestressed fo Steel) Sec. 3.35, Page 4.3-1.

3/4" @ x 8" Long Welded
Shear Connector Studs

(Spaced al fternately at
abt. 9" cts.)(Typ. ) (k%)

(k%)
9" or 12",
mounting platess

Gap required for
expansion + 1/2" (Min.)
(Along © Girder)

supporting angle

When distance
respecTtively,

specially designed.

//A " or //D//

Mounting Plates shall
in thickness.

shown on page 4.4-1
then the details of supporting angless

shear studs and fTinger plate thickness need to be
not be

is greater than

less Than

*INI LV STIVLi3d

1N34

(133LS 0L @3SS3IYLSI™d)
GE*C UO1108S — S901A8(Q UOIsupdx3

se0|Ae(@ UO|supdx3 e4D|d Jebu] 4

¢-¢*y :0bDd

|onupbpn ebp1.g



Bridge Manual
Expansion Devices — Section 3.35 Page: 4.3-4
DETAILS OF PIECE w24 Finger Plate Expansion Devices

© < \
— ~ o I
. % A
CL Cix | |
= A !
N ~ T
= =l
N o = I o _|
ke S
- el b e e o e b
- L
N R s S
L o}
— L )

PLAN

76 (Square)
PC W24 X 404 (Skewed)

— 4 - --—-O-—f -

o0 o

76 (SQUARE)
ELEVATION OF PIECE W24 x 104 (SKEWED)

Note:

Place the above details near “Part Section Thru Expansion Device For
Finger Plates”.

Al'l holes shown for conmnections to be subpunched 11/16" @ (shop or
field drill) and reamed to 13/16" @ in field.

Revised: Aug. 1999 E3500
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Page: 4.4-1

TYPICAL PLAN OF PLATE

Finger Plate Expansion Devices

Edge of supporting angle or

top flange of W-beam

Round upper edges/\

—1/2"

60°F

TYPICAL PLAN OF PLATE

(SQUARE)

¢ Fingers

1/2" Radius

¢ Cut
Gap at 60°F

[Q\] N
. N
Radius

\
\
\

\
\

%]

C

D

E

TYPICAL PLAN OF PLATE

( SKEWED)

N L’

¢ Fingers

(Typ.)
4" MOVEMENT

Skew Angle A B

1 — be 6—1/2" 2"

c° — 15° 6—1/2" 2-1/16'
16° — 26° 6—=1/2" 2-1/8"
27° — 38° 6-1/2" 2-3/16'
39° — 47° 6" 2=1/4"
48° — 50° 6" 2-5/16"
51° — bbe 5-1/2" 2-5/16'
50° — 58° 5-1/2" 2-3/8"
59° - 60° 5" 2-3/8"
6" for 4" Movement

8-1/2" for 6-1/2" movement

6-1/2" MOVEMENT

Skew Angle A B

1e = 7° 9” 2"

8° — 22° 9" 2-1/16"
23° — 28° 9" 2-1/8"
29° — 36°| 8-1/2" | 2-1/8"
37° — 38°| 8-1/2" | 2-3/16"
39° — 45°¢ 8" 2-3/16"
46° — 47° T=1/2" 1 2=-3/16"
48° — 51°| T7-1/2" | 2=1/4"
52° — 57° 7" 2-1/4"
58° — 60°| 6-1/2" | 2-5/16"

Edge of supporting angle or

top flange of W-beam

@]
Il =

TOoOOO

+[ ¢
sec

@

(Typ-)

Cap @ 60°F) cos @]

Revised: Aug. 2001

E3504
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Page: 4.5-1

BARRIER CURB DETAILS

-

Finger Plate Expansion Devices

Fh»E

Gap at 60°F + (4" skewed)

B

¢ 3/4" @ x 6”<:

Long Welded

Shedr Connector — |
et bt B Tigh
Fit

Studs

)

Gap at 60°

F + (3" skewed)

{

Beveled Curb Bent
Plate 1/2” x
(Form flush with
curb |

|
\
x 15" &

2-Layers 50#

Roocfing Felt

between plate
and recess

[ 4

Bevel end of

bent curb
plate an
roadway face

s

PART ELEVATIDN OF BARRIER CURB

(END BENT)

-

Gap at e0°F

Bevel Curb Bent
Plate on Roadway
Face

TD-B

"

A

PART ELEVATION AT END
OF BEVELED CURB BENT PLATE

¢ 3/4" 2 x 6V<i

Long Welded

Shear Connector —*

Studs

)

GAP AT 60°F

N

Beveled Curb Bent
Plate 1/2" x
(Form flush with
curb)

x 15

>2*Loyers 50#
Roofing FelT
between plate

™! and recess

o1 —o-e— ¢4

Bevel end of

-

bent curb
plate on
roadway face

s

PART ELEVATION OF BARRIER CURB

(INTERMEDIATE BENT)

1/2"” Beveled Curb
Bent Plate with
3/4” @ x 6" Long
Welded Shear
Connector Studs

1-1/4" Finger Plate

TYPICAL PART SECTION A-A

Bevel Curb
Bent Plate
ta 1’

SECTION C-C

TYPICAL PART SECTION B-B

REVISED:

August 1999

E3500
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Finger Plate Expansion Devices

BARRIER CURB DETAILS

)
AR
1" Bent Plate J\/_gi)%

PART PLAN QF CURB AT END BENT (SQUARE)

Gap at 60°F + (%" Skewed) Recess barrier curb

to permit free
movement of plate.

3 (
/

Gap at 60°F + 3" Recess barrier curb

To permit free movement
of plate.

)
|

\

PR /

A\N \ N\

\ \ \ N\

3" Bent Plate / \ NG \ N\
Y A,

PART PLAN OF CURB AT END BENT (SKEWED)
Gap at 60°F

Recess barrier curb

To permit free
\ \movemem+ of plate.
/

/

| | / l

1" Bent Plate

1,
PART PLAN OF CURB AT INT. BENT (SQUARE)

Gap at 60°F
Recess barrier curb

o permit free
\7 < movement of plate.
//

\

PRI )

1" Bent Plate \ \ N\ \

PART PLAN OF CURB AT INT. BENT (SKEWED)
REVISED: December 1998 D3508
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MEDIAN BARRIER CURB DETAILS Finger Plate Expansion Devices

For the details not shown of median barrier bridge curbs see the safety
barrier curb details (General Superstructure Section of the Bridge Design
Manual)s the Design Division Standard Drawings (Concrete median barrier),
and the Bridge Design Layout.

YR
1" Beveled
Curb Bent
Plate with
%// @ >< 6//
Long Welded <
Studs (Typ. )— @
=)
§ S
211" Finger Plate (Typ.)
TYPICAL PART SECTION A-A TYPICAL PART SECTION B-B
Aﬂ T.B Bevel curb
bent plate on
Use dimension of exp. gap @ 60° F roadway face
TI T C c
s, Use dimension of exp. gap @ 60° F P
(R ) by
x 6" Long 4
Welded Shear T T Tight PART ELEVATION AT END
Connector Studs = Fit— OF BEVELED CURB BENT PLATE
Beveled Curb ‘
LEﬂ//erﬁ Plate - ‘ E=—a = )
7 X X 15 o1 2-Layers 50%
(Form flush with L Roofing Fel+
curb)—m ——— = © between plate 1
{ T R and recess g
\ | 7 Bevel curb
/ Y, Bevel end of gnt plate
bent curb fo L7
plate on
roadway face
L»B SECTION C-C

PART ELEVATION OF BARRIER CURB
(INTERMEDIATE BENT)

Revised: August 1999 E3500
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DETERMINATION OF EXPANSION AND CONTRACTION LENGTH

Miscel laneous

Exp- Exp- Fixed Exp.
Brg. Brg. Brg. Brg.
\
\ |
EXp. F ixed ‘ Fixed EXp.
Brg. Brg. L Brg. Brg.
‘ 2
@ | @
\
EXp. F ixed F ixed Fixed EXp.
Brg. Brg. Brg. Brg. Brg.
EXp. F ixed EXp. Exp. Exp.
Brg. Brg. T Brg. TBrg. Brg.
|
\\ |
EXp- Fixed F T xed ‘ Fixed Fixed EXp-
Brg. Brg. Brg. . L Brg. Brg. Brg.
‘ 2
@ | @
Note:

@ =

Expansion and confraction

length.

For configurations not shown, a temperture force distribution analysis may be
necessary to estimate the point of Thermal

origin.

Revised: May 2000

E3501
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EXPANSION DEVICE ON SKEWED CURVED STRUCTURE Miscel | aneous

K\\ ¢ Expansion Gap

PART PLAN

Grade Elevation at Left Gutter Line

F%44444444444447@ Ext. Girder

Grade Elevation at Right Gutter Line
¢ Roadway

ne v L %

SECTION THRU € EXPANSION GAP

Acute Angle “A” = Right Gutter Line
Acute Angle “"B” = Left Gutter Line

GRADE ELEVATION

HORIZONTAL
LEFT RIGHT ANGLE DIMENSION
BENT | GUTTER | RDWY.| GUTTER
- L INE L INE uAﬂ ngn ne " ng ug "

Note: Add the Section Thru & Expansion Gap and the table
shown above to the Expansion Device sheet for skewed
curved structures

Revised: May 2000 E3501
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5.4-1

DETAILS OF SUBSTRUCTURE PROTECTION FOR ALL EXPANSION DEVICES

Miscel |aneous

Note:
A protective coating shall be applied to concrete surfaces exposed fo
drainage from the roadway. Indicate surface fTo be coated on plans.
A Seal fTop of beam and front face of beam wiTh
L protective coating except at roadway crossings.
(See Special Provisions)
)
[ & < -
< ~
]
NoTfe: When an expansion
device Ts used at an
intfermediate bent., all
reinftorcement |ocated
entirely within fthe beam
or extending into the beam
shal | be epoxy coated.
LWWA
. PART ELEVATION SECTION A-A
Note:
Slope beam cap to drain between bearings.
See appropiate section for bar size and details not shown.
Seal backwall, top of beam cap and front
r‘ﬁW”B face of beam cap with proftective coating
(See Special Provisions)
I 7
\ <
(] L
o
T L \} A 7‘\;‘ J B
\ - el
Distance between }&“ o B
anchor bolts + 10" (Typ.) e .
. oy Y
\ | ] [ ] [ ]
I—ﬂllﬂﬂw B
PART ELEVATION SECTION B-B
Note:
Epoxy coat all reinforcement in end bents with expansion devices.
Revised: December 2000 E5501
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